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SiGe devices have about the
same performance as silicon
devices manufactured on a
process technology node two
generations ahead.
But, since the technology node
at which the manufacturing of
SiGe devices is possible trails
the manufacturing node for sili-
con devices, by about two gen-
erations, SiGe and silicon per-
formance is usually roughly
even at any given point in time.
Performance edge may go to
SiGe; but Si has a price advan-
tage, delaying widespread use
of SiGe devices.
This is about to change, says
Semicon. The next few silicon
process technology nodes are
going to be increasingly diffi-
cult and expensive to achieve.
SiGe, manufactured on proven
process technology nodes, will
become a very attractive alter-
native to silicon.
With each succeeding tech
node, transition of volume
CMOS manufacturing from one
node to the next is becoming
more difficult.
The 90nm node looks to be
attainable, but there is a grow-
ing concern about problems in
the 65nm node, and even more
concern about the 45nm node.
It appears that SiGe can progress
to the 90nm node, over the next
several years, with no insur-
mountable problems.
At that point, performance of
SiGe devices, produced in afford-
able 90nm fabs, would be equal
to 45nm CMOS devices perform-
ance, that will be manufacturable
only if significant technical and
economic problems are solved.
This opens a door of opportuni-
ty for SiGe devices, whose sales
will increase at a CAGR of 47.5%
from 2002 through 2007. Nearly
50% of SiGe sales will be in cell
phone applications. More than
80% will be in four end-use mar-
kets, cell phones, HDD, optical
components and Bluetooth.
Semico projects that SiGe sales
will increase from less than
$0.5bn in 2002 to more than
three billion dollars in 2007.
Because they have better per-
formance and power handing
capabilities, SiGe devices are
also suited for RF front-end
applications at frequencies
above 2MHz.
SiGe to displace CMOS in key end-markets
Nanotechnology tools and
instruments are those hardware,
software and supplies used to
measure and manipulate struc-
tures on the nanoscale.They
include microscopes, probes,
lithography systems, manipula-
tion and fabrication systems,
software and other accessories.
Rarely are these instruments
unique to nanotechnologies.
Most of them were developed in
other industries, especially in
semiconductor and chipmaking,
where submicron manufactur-
ing principles have fuelled the
communications explosion.
Chemistry, physics, biology and
materials science have also had
a significant impact, and it is in
this interdisciplinarity that nan-
otechnology is unique.
In "Tools and Instrumentation
for Nanotechnology," report
from Business Communications
Company Inc, the worldwide
market for nanotechnology
instruments and tools is esti-
mated at $199.2m in 2003.
Expected to grow at an AAGR
of 28.6%, this market is expect-
ed to cross $700m by 2008.
At the very core of the industry
are the tools and instruments
that do the work of nanotech-
nology: move and manipulate
individual atom, create new
materials and structures, analyse
and characterise surfaces,
stretch proteins.
As this grows and innovates, a
broad range of new nanotech-
nology products will begin to
move into the marketplace.
Today, the vast majority of nan-
otechnology is laboratory sci-
ence, though commercial prod-
ucts are beginning to slip into
the market.
Atomic force microscopes
dominate - they are expensive,
but have applications in almost
every nanotechnology field
and can be a key component
in nanolithography and
nanofabrication systems.
Expansion of AFM sales will be
a belle weather for the rest of
the nanotechnology industry;
they are expected to expand at
about 22.4% AAGR.
With growth at an AAGR of
69.9%, nanolithography systems
represent one of the highest
growth areas.This is very new
technology. Its real impact will
not be seen for perhaps a
decade. But, it represents a sig-
nificant technological leap, and
may offer a few early successful
applications. In October ‘02,
lead developer NanoInk Inc
was awarded a key platform
patent in its technology.
$700m in nano tools & instruments by 2008
Berkeley Lab’s Molecular Foundry, due for
completion in 2006, will house more than
200 scientists and support staff, using state-
of-the-art instrumentation for imaging and
manipulation.
The research building will include six facili-
ties. These include labs and experts devot-
ed to inorganic nanostructures; nanofabrica-
tion; organic, polymer/ biopolymer synthe-
sis; biological nanostructures; imaging and
manipulation; and theory.
The focus of the Molecular Foundry will be
on design, synthesis and characterisation of
both “soft” (biological and polymer) and
“hard” (inorganic and microfabricated) sub-
stances and the integration of these into
complex assemblies.
The facility will also emphasize processes
and techniques relevant to the integration
of advanced semiconductor nanofabrication
technologies with chemical and biological
nanosystems.
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Architectural rendition of the Molecular Foundry
nanoscale center, scheduled to open for business
by 2006.
p04-09.qxd  27/02/2004  14:12  Page 6
